(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 




1IIIMIIIII1llllilil!llllllll!lllllill!ll|:|l'IIIILIIIIII 



(43) International Publication Date (10) International Publication Number 

14 August 2003 (14.08.2003) pct WO 03/066499 Al 



(51) International Patent Classification 7 ; B66B 1 1/02 

(21) International Application Number: PCT/FIO3/O0081 

(22) International Filing Date: 31 January 2003 (31.01.2003) 

(25) Filing Language: Finnish 

(26) Publication Language: English 



(30) Priority Data: 
20020204 



4 February 2002 (04.02.2002) FI 



(71) Applicant (for all designated States except US): KONE 
CORPORATION [FI/FI]; Kartanontie 1, FHST-00330 
Helsinki (FI). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): MUSTALAHTI, 

Jorma [FI/FI]; Raivaajantie 3, FIN-05620 Hyvinkaa (FI). 
AULANKO, Esko [FI/FI]; Kaenkatu 3 C 33, FIN-04230 
Kerava (FI). HAKALA, Harri [FI/FI]; Kiurunkuja 5, 
FIN-05800 Hyvinkaa (FI). 

(74) Agent: KONE CORPORATION; P.O. Box 677, FENT- 
05801 Hyvinkaa (FI). 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, FT, RO, RU, SC, SD, SE, 
SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, SE, SI, 
SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, 
GQ, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

— before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: COMPACT ELEVATOR CAR 





(57) Abstract: The invention concerns a compact el- 
evator car (1), comprising at least a roof, a floor and 
two side walls assembled from steel sheet elements (8). 
Each side wall comprises a reinforcing element (5) hav- 
ing a height substantially equal to that of the elvator car 
and incorporated in the side wall as a part of it The rein- 
forcing element (5) has a trough-like recess (14) having 
a height substantially equal to that of the reinforcing ele- 
ment and opening outwards from the wall of the elevator 
car, and the guides (6) of the elevator car are so placed 
relative to the recess (14) that the nose (13) of the car 
guide rail (3) is in the recess (14) when the guide rail is 
in contact with the guides (6). 
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COMPACT ELEVATOR CAR 

The present invention relates to a compact elevator car of light 
5 construction as defined in the preamble of claim 1* 

In general, the elevator cars used today are not of so-called 
self-supporting car type; instead, the have a load-bearing 
frame, to which the car is secured. The car frame is also re- 

10 f erred to as car sling. Moreover, the car roof has to be sturdy 
enough to carry the weight of installers and elevator mainte- 
nance personnel working on the car top, and the car floor must 
bear the weight of elevator passengers or loads of other types. 
The walls of the car are generally made of thin metal sheet and 

15 provided with e.g. longitudinal bends, and they practically need 
no load-bearing capacity at all. A drawback with an elevator car 
provided with a car frame is that it requires an elevator shaft 
with a fairly large cross-sectional area relative to the useful 
area of the elevator car. A further drawback is that, due to the 

20 car frame, the elevator car has a relatively large weight, which 
again requires a more efficient elevator motor and, in geared 
elevators, a more efficient gear system. Yet another drawback is 
that the elevator is difficult to install in narrow shaft spaces 
because the car frame is often an obstacle that interferes with 

25 installation work. An additional problem is a large number of 
components and, due to this among other reasons, a relatively 
expensive car. 

To remedy the above-mentioned problem, monocoque elevator cars 
30 have also been proposed, mainly for small elevators. A prior-art 
monocoque elevator car is represented by British patent no. 
1485610. In the solution according to this patent, the elevator 
car has two rigid decks, one of which forms the floor of the 
elevator car and the other the car roof. The floor and the roof 
35 are connected to each other by straight wall elements having a 
load-bearing capacity. According to the invention, the floor and 
the roof are made from steel plates reinforced by various pro- 
filed steel elements. The walls are correspondingly made from 
steel plates, the inner one of which is bent at the edges to- 
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wards the second plate while the edges of the second one are 
bent towards the first one. The space remaining between the 
steel plates is filled with a material that functions both as 
reinforcement and as sound insulation material. The car roof is 
5 provided with a reinforcing beam, to which the elevator ropes 
and the upper car guides are fastened. A drawback with this 
solution is the reinforcing beam mounted on the car top, because 
it is heavy and an impediment to working on the car top e.g. 
during maintenance work. Moreover, the beam must be secured to a 
10 firm place, so the roof of the elevator car has to be provided 
with special reinforcements . 

The object of the present invention is to overcome the above- 
mentioned drawbacks and to produce an elevator car without car 

15 frame that is economical , easy to install, of good quality and 
rigid, yet light and space-saving construction, designed for use 
in elevator solutions of different types . The elevator car of 
the invention is characterized by what is presented in the char- 
acterization part of claim 1, Other embodiments of the invention 

20 are characterized by what is presented in the other claims* 

The solution of the invention provides the advantage that the 
elevator car is easy to install at the installation site because 
it has no car frame that would require space. In addition, the 

25 number of components is small as compared with known solutions. 
This also provides the advantage that the components are easy to 
transport to the site of installation, and the transportation 
does not require much space. A further advantage is that the 
self-supporting elevator car of the invention has a smaller 

30 weight and smaller cross-section that the elevator cars used at 
present, because no car frame is needed. As a result of this, an 
elevator car designed for the same load can now be placed in a 
narrower shaft than at present. This brings savings e.g. to the 
constructor and allows more flexible space utilization in build- 

35 ings. 

In the following, the invention will be described in detail with 
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reference to an embodiment example and the attached drawings, 
wherein 

Fig. 1 presents a top view of a prior-art elevator car 

5 provided with a car frame, 

Fig, 2 presents a simplified side view of a prior- art 

elevator car provided with a car frame, 
Fig. 3 presents an elevator car according to the invention 

in simplified top view, 
10 Fig. 4 presents an elevator car according to the invention 

in simplified side view, and 
Fig. 5 illustrates the wall structure of the elevator car 

of the invention in a more detailed, simplified top 

view* 

15 

In the solution illustrated in Fig. 1 and 2, a prior-art eleva- 
tor car 1 is seen as depicted in a simplified form in top view 
and in side view. The elevator car is surrounded by a relatively 
heavy and strong car frame 2 constructed from steel beams, which 

2 0 forms a closed frame around the elevator car 1 as shown in Fig. 
2 . The elevator car 1 is supported on the car frame by elastic 
supporters 12. The car frame 2 is provided with guides 6 placed 
in its upper and lower parts and guided by vertical guide rails 
3 secured to the wall of the elevator shaft 4 . In addition, the 

25 car frame is provided with diverting pulleys 7 for the elevator 
ropes and a safety gear for stopping the elevator car in the 
event of an emergency by gripping an elevator guide rail 3. The 
safety gear is not shown in the figures. 

30 Fig. 1 and 2 show clearly how the space required by the car 
frame increases the size of the shaft, because, in addition to 
its own thickness, the car frame 2 also requires a clearance 11 
between itself and the wall of the elevator car. Therefore, an 
elevator car having a useful width of M b" in gauge direction 

35 requires a total shaft width as indicated by measurement line 



A compact elevator car solution according to the invention is 
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presented in a simplified form in Fig. 3 and . The inside dimen- 
sion "b" of the elevator car of the invention is the same as the 
inside dimension of the prior-art elevator car, and yet the 
elevator car 1 can be accommodated in a much narrower shaft, the 
5 required width of which is represented in Fig. 3 by measurement 
line "c". Since no car frame is used, the extra space that it 
would require in gauge direction is saved, which means a reduc- 
tion of about 80-100 ram of the shaft width. In narrow spaces, 
this is a substantial improvement. 

10 

An inventive solution in the elevator car 1 of the invention is 
a reinforcing element 5 embedded in the side wall as an integral 
part of it, which element functions like a separate car frame. 
The reinforcing element 5 has a height substantially equal to or 

15 somewhat greater than that of the elevator car. A reinforcing 
element 5 is mounted in an upright orientation in each sidewall 
substantially in the middle part of the wall in the horizontal 
direction or in a position depending on the desired equilibrium. 
Moreover, the reinforcing element 5 is sunk in the inward direc- 

20 tion of the elevator car in such manner that the vertical sur- 
face 9 of the reinforcing element facing towards the interior of 
the elevator car is substantially in the same vertical plane as 
the rest of the interior surface 10 of the side wall. Thus, the 
side walls of the elevator car can have smooth surfaces on the 

25 inside of the car. 

Fig. 5 presents a more detailed view of the wall structure of 
the invention but in a simplified form and not strictly in 
scale. The wall consists of e.g. thin steel sheet elements 8 

30 whose long edges are bent perpendicularly to the bottom part of 
the element. The wall elements 8 are fastened at their bent side 
edges side by side together. Instead of a normal side wall 8, 
the side wall has in its middle part a reinforcing element 5 
made of stronger steel sheet, whose bottom part is sunk in the 

35 direction of the inner part of the elevator car. The long side 
edges of the reinforcing element are bent to right angles like 
those of the other side walls 8. Likewise, the reinforcing ele- 
ment 5 is fastened at its bent edges to the adjacent wall ele- 
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ments 8 . 

The reinforcing element 5 is substantially deeper in the gauge 
direction and substantially wider in the widthwise direction 
5 than the normal wall elements 8, The reinforcing element 5 has a 
trough-like recess 14 opening outwards from the wall of the 
elevator car and having a height substantially equal to that of 
the reinforcing element, and the guides 6 of the elevator car 
are so placed relative to the recess 14 that the nose 13 of the 

10 car guide rail 3 is in the recess 14 when the guide rail is in 
contact with the guide 6. Thus, the depth of the cross-sectional 
form of the reinforcing element 5 and its sinking depth in the 
inward direction of the elevator car are so chosen that, when 
the elevator car has been mounted in place, the guide rail nose 

15 13 extends in gauge direction partly to the inside of the outer 
surface of the wall of the elevator car, into the recess 14 
formed by the reinforcing element 5 . 

The roof and floor of the elevator car are of rigid construe- 
2 0 tion, so the elevator car 1 reinforced by the two symmetrically 
mounted reinforcing elements 5 is sufficiently rigid to endure 
the forces imposed on the car without a space-consuming and 
heavy car frame. The guides 6 are connected to the reinforcing 
element 5 near the roof and floor of the elevator car. If neces- 
25 sary, the anchorages of the guides are reinforced. Likewise, the 
diverting pulleys 7 and the safety gear, which are not shown in 
the drawings, are fastened directly to the elevator car 1 struc- 
ture near the level of the floor of the elevator car. If neces- 
sary, insulating elements are placed between the elevator car 1 
30 and the anchorages of the diverting pulleys 7 and guides 6 to 
dampen noise that may be produced by the guide rails and eleva- 
tor ropes and be audible in the elevator car. 

It is obvious to the person skilled in the art that the invent- 
35 tion is not limited to the example described above, but that it 
may be varied within the scope of the claims presented below. 
Thus, for example, the shape and construction of the reinforcing 
element 5 may differ from those described above. Similarly, the 
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suspension of the elevator car may be implemented in some other 
way than by using diverting pulleys 7 as described in the exam- 
ple. Depending on the suspension of the elevator car, the rein- 
forcing elements 5 need not necessarily be placed at the middle 
5 of the side walls in the sideways direction; instead, it may 
vary as required by the structural solution in each case. The 
guides of the elevator car may also be fastened to the roof and 
floor of the elevator car or to some other suitable place in- 
stead of the reinforcing element 5. 
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CLAIMS 

1. Compact elevator car (1), comprising at least a roof, a floor 
and two side walls assembled from steel sheet elements (8) , 
5 characterized in that each side wall comprises a reinforcing 
element (5) having a height substantially equal to that of the 
elevator car, and that the reinforcing element (5) has a trough- 
like recess (14) having a height substantially equal to that of 
the reinforcing element and opening outwards from the wall of 
10 the elevator car, and that the guides (6) of the elevator car 
are so placed relative to the recess (14) that the nose (13) of 
the car guide rail (3) is in the recess (14) when the guide rail 
is in contact with the guides (6) . 

15 2* Compact elevator car according to claim 1, characterized in 
that the reinforcing element (5) is a substantially upright 
steel sheet element having its long side edges bent to right 
angles, said element being incorporated in the side wall as a 
part of it* 

20 

3, Compact elevator car according to claim 1 or 2, characterized 
in that the reinforcing element (5) is made of a material sub- 
stantially thicker than the other side wall elements (8) . 

25 4. Compact elevator car according to claim 1, 2 or 3, character- 
ized in that the reinforcing element (5) is secured to the side 
wall elements (8) adjacent to it in such manner that the rein- 
forcing element is simultaneously sunk in the inward direction 
of the elevator car. 

30 

5. Compact elevator car according to any one of the preceding 
claims, characterized in that the reinforcing element (5) is 
sunk in the inward direction of the elevator car in such manner 
that that the inner surface (9) of the reinforcing element (5) 

35 is substantially in the same vertical plane with the rest of the 
interior surface (10) of the side wall, 

6. Compact elevator car according to any one of the preceding 
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claims, characterized in that the guides (6) of the elevator car 
are secured to the upper and lower parts of the reinforcing 
element (5) . 

5 7 , Compact elevator car according to any one of the preceding 
claims, characterized in that the depth of the cross-sectional 
form of the reinforcing element (5) and its sinking depth in the 
inward direction of the elevator car are so chosen that the nose 
(13) of the guide rail extends in gauge direction partially 
10 inwards through the plane of the outer surface of the wall of 
the elevator car into the trough-like recess formed by the rein- 
forcing element (5) . 

8. Compact elevator car according to any one of the preceding 
15 claims, characterized in that the reinforcing element (5) is 
mounted in the middle of the side wall in horizontal symmetry. 



20 
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Fig. 4 
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